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Decenber 31, 1960

DITRODUCTION

On Pebrusry 8, 1960, an effort was undertaken under Work Order
flo. VI, Task Order No. KK, to stuly methods of wtilizing domestic-garbage-
disposer equipment or techniques to destroy classified paper in sn office
eres without the operation being noticed outside the office. During that
progrem, many ccupanies mamwacturing disposers were comtacted, selected
camercial disposers were evaluated with water and alr as flushing medis, and
a few simple modifications were tried on ane commercial disposer. As &
regult, it was found that several conventional dumestic garbage disposers
vere capable of sstisfactorily pulverizing paper, with a minimum amount ¢f
flush water used. With certain cursory modifications; one disposer, the
Waste King Model IMP-1, was found to pulverize paper perticularly well withe
out the use of water; a constant flow of air provided by the revolving
turntable "fiudhed" the pulverized paper from the disposer.

Although the results of the above-mentioned program established the
feasibility of grinding paper, wet or dry, with damestic garbeage disposers,
certain limjtations to the operation remained; also, the use of water was
found 40 be mesey and troublesame. Furthermare, consideration of these
problenms falled to indicate any satisfactory method of solutiom, and the
decision was mede not to perform any further research imvolving water as the

~s

P
1o e
|

Sanitized Copy Apbroved fo

— ~
~ /f' s

LN
r Release 2011/05/25 : CIA-RDP78-03642A002400030001-1



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400030001-1

2w

fiushing medium. "The uge of air with the slightly modified unit was found
%0 Jead to a nolsy operation and the motor overheated quickly. In additdion,
while the particle size achisved in the pulverized paper was quite amall; a
Taw legible charscters remained. Becsuse comparstively little development
effort wes possidble under Work Order No. VI, &nd because several prouising
approaches were envieloned that might solve the provlems associated with the
use of air, the Sponsor decided that additional research should be considered,
directed toward the development of o prototype disposer using air as the
flushing medium. Subsequently, on August 1, 1960, Task Order Ho. UU was
initiated, to provide for the performance of such a programe.
The requirements of an ideal disposer using air were called out by
the Spousor and ave as follows:
{1) It would be suail and campact enough to be
carried by cve man, and would be pouchable.
(2) 1t would be highly veliable.
(3} It would handle crumpled and/or torn peper in
quantities of b to 7 bags (25~poundbag aize)
per working day maximm. (Normelly, it would
probably be called upon to handle the contents
of 1 to 3 bags per working day.)
(&) It would be cperable in a emall office.
{5) It would not be eesthetically wmattractive in
appearance.
{6) It would have & loading hopper s¢ as not to
require continuous hand feeding.
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{7) It would operate o 110-volt, 50» or GOw-cycle
cuxrent.
(8) Ite opexation would mot attract the attenticn
of people outside thie office.
(9) It would pulverizo paper completely, so that zo
legible characters would remailn.
(10} It would requive little or no instrumentaticn.
(11) It would provide for casy inspection of its
interior after use.
(12) It would produce waste which could be xegddly
disposed of.

After completion of the First lsboratory model, a mecting with tio
Spansor resulted in a alight change in the first requirement. It was
indicated that the portability and pouchabllity reguirement could be relaxed
o same extend, 0 provide latitulo for sbtempting to achicve a further
decrease in the operabingenoise level of the laboratory model.

Thic report sumarizes the effort performed wnder Tas: Order
Wo. U, Guring he perfod August 1 tarough December 31, 15€0.

GETERAL SUMMARY

A previous progran had showm that o damestic garbage disposer could
be modificd to permlt destroylng paper using alr as the fludhing meddua 4f
certaln problems vere solved. During the carly efforts undexr Tashk Qricr
Wo. W, satisfactory methods were developed for preventing overhesting of
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the motor, for providing satiefactory feeding of the peper, and for ocbtaining
consistent, scceptable particle size in the dry pulp, i.e., small particles
with no legidle charncters remsining. However, afer consiflereble effort, it
vas decided thet o low operetinpensice level could not be achieved in o unit
which was pouchedle and which could be easily carried by ome man. At that
store in the development, a lsboratory model was prepered to demoustrate the
malor features of a possidle prototype unit.

DMoring o discussion of the lgboratory model with the Spamsor, 1%
was decided that most of the fentures of that unit were catisfactory, but
that the cperabingenoice level was clichtly higher then wac cansideved
generally sccepteble. Although 1% was estimeted that an adecuate veduction
of the operatingenoise level would result in the unit being larger end
heavier, the Sponsor indicated thet the disadvantepes of increased slze aud
weicht would be tolerated in a unit which had a lower operstingenoise level.
Thus, our efforts were directed tovard Geveloping a move quict unit, within
the Mmits of v contract time and fumds.

Subsecuently, several experiments were conducted with diffevent
materials and configurstions to cxplore practical mesns of achieving veduce
tion of the cperating noise 4n o wnit of this type. Dased on the information
totained, an experimental mechanicsl paner rrinder vas Cesigned, febricated,
and evaluated. This expewnenm unit weighed spproximately 136 pounds, and
was 20 dnches square at the top and mideection, 2 inches square at the bottam,
and 30 inches high. The unit was coated with a gray peinted finish, similar
to that camonly found on office equipment, and the casterc provided pemmitted
the wnit to be readily moved sbout oa the floor. With thic grinder, a
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batch of paper that cansisted of sbout six 8+1/2 x 1leinch dheets was
destroyed in sbout 3 minmutes. After approximately 3 batches, the disposable
paper bag for collecting the dry pulp had to be removed and a new collection
bag attached to the unit. '

This experimental mechanical paper grinder sppeared to satisfy all
but one of the 12 original requirements; fhemrmwmmn&mmﬂ
because the unit was not amall and compact enough to be portable by cone man.
However, the experimental mechanical grinder d1d satisfy all of the require-
ments as veviced by the Sponsor.

The engineering activity performed under Task Order No. UU is
descrived in two cecticns. The Pirst section presents a description of the
work through the Pabrication and eveluation of the lsboratary model. The
second section describes the detailed work on operatingwnoise reduction, end
the design ond fabrication of the experimental mechenical paper grinder.

the effort wes fnitislly directed toward the solution of the
specific problems associated with the use of alr as the flushing medium}
these problems imcluded overheating of the motor, inability to achieve a
consistentdy small particle size with no legible cheracters remaining, lack
of good methods of feeding the paper and of collecting the ground material,
and excessive operating noise. After these problems were resolved, the
design, febrication, end evalustion of the laboretory model were performed.
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In normal operstion, a domestic garbage dlsposer is flushed with
cold water while the garbage is being ground; the wmter serves to cool the
grinding cheriber and the disposer frame, as well a5 to flush away the (round
earbece particles. However, the pulverizing of dry peper in a garbage
disposer requirves considerably more energy than the grinding of wet garbage.
It wvas to be expected, therefore, that the disposer motor would overheat
wihen the dicposer wes used to crind paper with air as the £luching mediun;
and this was fomd to be so.

The disposer selected for modificetion wvas the Waste King IMP-1.
Ihe 1/3<hp motor in this unit usually overheated within ebout 1 minute when
ary paper was pulverized. It was realized that considerably more power was
needed from the motor for psper pulverization, but also that low welight was
of importance. With these factors in mind, & replacement motor was
selected. This vas a 3/k-hp, 60-cycle motor produced by the Dayton Elec-
tric Coupany, Daytom, Ghio; 1t wac eppracimately the scame in size and
welcht as the original disposer motor.

Tests with the more powerful motor showed satisfactory performance.
Although torn paper could occesicnally stall the motor, overheating of the
nmotor during the normal grinding process did not ocour. As a recult of
this work, the decision was made to use this 3/helip motor in the laboratory
model.

During the experiments confucted under Work Ordey Ho. VI, Task
Qrder No. KK, it appeared that it mipht be difficult to evolve & simple
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feeding process for use with eir as the fluching mediun. Under such
flushing conditions, not only 4id the paper tend to bounce around above
the grinding chambey without much, 1f any, grinding occwrring, but also
the condition of the paper being fed appenred to have a cignificant effect
on the extent to vhich satisfactory grmdins wag achieved.

Fortuately, s simple feeding configuration was developed esrly
in the program. When a oylindrical tube was placed sbove the circular
erossesectioned grinding chamber, paper loaded into the tube could be
veadily forced down to the grinding mechenicm by a cylindrical plug vhich
Fitted suugly in the tube mﬁ vas acted wpon by gravity. Although the
plug had to be sesled ageinst the tube wall by using o materisl cuch es
felt, the combination of properly selected seal force and plug welght
resulted in satisfactory feeﬂins of the paper to the grinding mechaniscm,
whether the psper was torn or crumpled. The only problen encountered with
this feeding method was that occasionslly e growp of tarn sheets which
bad not %Mwﬂ Jumed the grinding mechaniem. However, since this
aspect of loading could be controlled by the operator, this general feed-
ing method was selected for agplieaﬁén.

ielexBlze Btudy

The results of the previous program revealed that the Weste King
DiP-1 pave & proutaing performance with vegaxrd to the degree of destruction.
Waen the rate of feeding was controlled, only & few legible characters
remained after o batch of paper had been destroyed.

thder Task Order No. UU, the grinding chamber of the commercial
disposer was exanined closely. It was found thet there were spaces
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between the crinding chamber and the lower chamber through which relatively
laxge pleces of paper could pass wmground. A steel gasket was subsequently
inserted between the grinder stator and the kousing, so that the size of
these passages wao reduced. Although this change increased the resistance
%o eir £low between the two chembers, the resultant dry pulp comtained no
legible characters. It wes, thevefore, decided that this arrangement would
be used in the laboratory model.

To provide an incresse in air presswre in order to uaintain
catisfactory air flow for fiushing, metal vanes were added to the botimn
of the rotating grinder plate. These vanes acted ac scrapers es vell as a
centrifugsl blower in effecting e positive discharge of ‘the dry pulp into
the discharge tube.

It was kmown fran the previous progran that the achievement of
satiafactory collection of the dxy pulp would entall come comsideration
because an aly fiow that was lov enough to pernit suitable grinding would
not apply much discharging foree 4o the ground materiel. The dry pulp
tended to clog discharge pipes as large es 2 inches in dimmeter.

Under Tack Order No. UU, thic proved to be ¢ falrly difficult
problen for which to develop e neat end cobvenient solution. Two methods
of dryepulp collection were tested. One involved the use of e disposeble
paper bag, ond the other, o reuseceble cloth bags in both cases, the bag
had to be placed outside the prinding wnit housing, so0 as to facilitate
attachment and also yemoval preparatory o emptying andfor disposal.
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In the tests performed, the discharge tube comnecting e dag
t0 the lovep chamber clogred quite Tfrequently. Ultimetely, with the
Aemeter of the tube Increpsed to 3 inches and the lepgth decveased to
gbout 2 inches, the axvengement ves found to be reasonably practical anl to
work adequately. However, as will be noted later, thio configursticn was
chenged concidersbly in the experimental model.

The previous nregyas held ¢hawn that peaper grinling was noisy
particularly vhen alr was used as the flushing medium. Under Task Order
9. UU, the crindins action of the dauestic dlgposer wac cxaminel closely
and the releted parts were stulied in an attemyt to £ind methods of reducs
ing the smownt of sound that was gcenerated. Parts of the mechaniam were
even duplicated on bench models anl yunm, but no methold was evolved for
significantly reducing the anount of neise originating ia the grinding
process, without lncrensing the masc of the undt conusldersbly.

When it eppeared thot the housing hal %o provide saue sound ate
tenuation £for the mechanicm, sound messurements were made. These showed
thet the grinding mechanism producefl sound at e level of about 96
decibels at 38 inchesy the frequency opectrun ranged gemerally from 200 to
600 eycles per seecond, with a pesl: at sbout 400 cyeles per seconl.

Bince this was o relatively high sownd level, it was Govicus that, cven if
Sampendiy and vibrationsisoldtlicn $echniques were used, considersble mass
would hove to be incorporated in the howsing as s twrensmission barrier, in
order to decrease the operatlngsnolse level of the unlt signilicently.
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ia view of the Spoacor's auphastis on the requivement of o
welhit, 4% was deciced thet tho leboratory model woull bo buily with an
overesdl wolcht which could bo corried by one persom, and thab to mininize
tho cosh of the leborebory molel, come of the imowmn refinenents Jealing o
cound ettenwaticn would not be used. Hovever, it wes plizmed thetb the
housing would Lo prepared so 4 Lo make reasomobly effective use of the
mass of the comstruction materiels. Ib was expected thab evaluation of
such & wmif would show whetlier major attention should be given to further

souné abienuatione.

Ficuwre 3 chows the completed laboratory model of thie mechanicel
paper (rinder.
| e feeding tube ol crinling mechanims were enclosed 1n o sounds
ettenuation housing fabrleated fran 3/leinchethick plywood.  The Criuding
uechanisn was uounted on iselatiun s inside $his plhnmod Lowsing. The
notor was cusgenisd bencath the bouwsivg, end Hie dyyepulp codlector bag
was sblsched 4o the Glacherge tuke prolecting from the lower chanbey
thyouch the plywodd housing. The lugs were macie of aluxinum yod. Thise
it welghed 57 pounds end neasuved 1b inches square (et thie plywonl Liousing)
by 20=1/8 inthes hich. Additionsl detalls of this lshordbory nodel are
Ceseribet dn the followlag.

Motor. 'The 3/hehp motor was suspended beneath the plywood
housing and attached to the rotabing grinder plate through a rubber coupling.
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Piguwre 1. laborstory Model of Mechanical
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This coupling minimized the effects of micaligmment between the motor and

the grinding mechanicm, and dcolated the exposed motor from the noises
generating grinding mecheniom.

loading Hopver. fThe vpper housing of the grinding chamber was

- machined to provide a yecesged opening for the loading tube. A Geinche

0D, 8-incli-long rigid plastic tube was fitted fnto the mechined yecess.

e tube dimensions were selected so as to provide the proper tate of paper
i"eeﬂ into the grinding charber.

To sssure continuous feeding ¢f paper fram the tabe into the
grincing charbex, a wooden plug spproximately 1-1/2 inches thick and
0lightly waller in diametor than the ID of the tube was provided; this
rested an top of the paper previously loaded into the tube end, under the
force of gravity, pushed the paper into the grinding chamber. This plug
also yeduced the tranamission of cound fyam the grinding chamber oub
tarough the loading-tube opening.

To prevent this plug from rapldly becaning worn by the robtating
grinder-table vane (discussed below), a wetal wear ring vas attached to
the bottan of the plug. Also, £itted to the periphery of the plug vas an
overlepping felt gacket, to prevent Gry-pulp dust from bypessing the plug.
A metal handle was attached to the plw::, to facilitate removal from the
loading tube. Figure 1 also chows the 11d which was used to cover the
open end of the loading tube, co that the amount of noise and Gry-pulp
aust transmibted into the room from the tube could be kept o & minimm.

Urinding Chamber. At first, the only changes in the grinding
charber involved the addition af the steel pasket axd the metal vanes as

’ . H
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G.esmibérl previowsly. However, testo swsequently performed with thoe
laboratory molel chowed that 1t Q3¢ not alvays completely destrar o
napers There was & tendency for some of the papey to otuy ab the center
of the rotating grinder table, where it was not ground. This problen was
corrected by the addition of s short metal vene to the top of the grinder
%able, to provide a sweeping motion which continually thvew the paper |
ageinst the shredder ring, where it was ground.

Also during the testing, it was found that, ofter a perdiol of
crinding, dry-pulp dust infiltrated the clearance between the centrifugale
hammer chafts and the hammerssheft bushings. his effectively reduced
‘the operating clearance of the hamriers and prevented then firom actively
hemnering the paper particles against the chredicr ving. To corvect this
condition, £lats were ground on the sides of thé hegaer chefts, and thus o
clearance vas provided that vas sufficient to permit the drywpulp dust to
pass the hamier shafts and chaft buchings. This method of clearing the
shaft bushings proved adequate.

Model Evalustion

The laboratory molel was used to grind telephone~book pages,
carbon paper, regular-weight Bond paper, blotting paper, and IBM cexds.
Although the cperating unit was quite poisy, the particle size of the
ground paper was consistently small and no legible chatﬁcﬁera remained.
Crunpled paper was ground quite satisfectorily. Torn paper was readtly
destroyed most of the time, but occasiomally the grinding mechsniem
Jummed. Goedd pleces of legible poper occasiaally remeined in the grinding
chamber efter the operabiion was conclwdeld; hoavever, these were eliminated
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by grinding two o three sheets of clean paper before leaving the machine.
{3t is recamended that any operating procedure ultimately formulated for
& wnit of this type chould include & "finsl" step which would tnvolve
grinding a few clean cheets of papes.)

At this stage of the develomment, it appesred that all of the
previously listed requirements for a satisfactory wunit could be met,
except far lov operating-noise level (Requivement No. 8).

On October 11, 1960, the laboratory model was demonstrated to
the Bpansor, and the various festures of the wiilt were discussed in detail.
It was concluded that all of the basic aspects of the model were acceptable,
and that o few additional features should be considered. These included
minor modification of the 1id, improvement of the dry-pulpecollection systen
jnvolving reussble peper or cloth bags, housing of the entire unit in
sheet metal rather than plywood, provision of handles and casters, palnting
of the entire wnit a lightegray color, and s few 'dmera. Also, there was
mutual concwrrence that sdditional attempts should be made €0 reduce the
velght. |

Subsequently, the above-outlined features ﬁ'ere generally incors
porated in ¢the wundt, and on November 2, 1960, the nodified unit was
demonstrated to the Spomdor end gn associate. In geberal, the wunit was
deemed to be quite sabisfactory; however, on re-considering the operstings
nojse level, the Sponsor decided that this vas probably high enowsh to
werit further investigation of the operating-noise probiem.

Based on the cursory operatinge-sound measurenents which had been
made i velation to the laboratory model, we estimated that o major decrease
in gound level could be achieved only by o sipnificant amount of cound

d\)/ i L; \/
Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400030001-1



Sanitized Copy Approved for Relgas'e/Z\O1;1/(;)5‘/2‘5 : CIA-RDP78-03642A002400030001-1

R 11
\ [ '

\
!
1w

=15

testing, redesign, and fabrication. In addition, 4t was estimated thel a
nechanical peper grinder vhich was modified so as to operate move quletly
would be significantly larger and weigh at least 100 pounds. In view of
these two estimates, the Spansor decided that the weight and size require-
ment could be relaxed, in order to permit achieving a lover operating~noice
level; and agreed that the upit resuliing from this effort would be
considered to be sn experimentel model rather than a prototype grinder.

Although many features of the experimental model had been
establiched, it was spparent thet the decision to achieve a more quiet unit
wvould vesult in ceveral changes. For example, in order to cbtedin better
soumd icolation, it was deemed necessary to use e different method of
mounting the grinding mechanian, and this was more camplicated than the
previously used method. A4lso, the housing had to be made larger, hesvier,
and, of necessity, more camplicated. Further, the larger housing complexed
the dryopulg dlacharge and collection system because of the everepresent
need for a chort discharge tube.

A description of the effort perfoum o sound aettenvation,

experimental-nodel design and fabrication, and experimentalemodel evaluation

ic precented in the following.

Ag described previously, vo method had been evolved for reducing
the emount of sound eactually generated by the grinding mechanism.
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Congequently, it appeared that increased sound attenustion had to Lo
cbtained by means of a more effective housing.

Sound attenustion may be achieved by one or move of four basic
mesns, nanely, the use of a higheusse material as a sound-transmission
bayrier; the use of soundesboorbent materdals sweh as Fiverzlas end
ascoustical tile: the usce of coundedendening materials, ciuch s mestics
and paints, to minimize the vibrution of any panel~fype components; and
the isolation of notse producers fram potential noise amplifiers.

A further study of the nature of the sowsd genercteld and of the
general conficuration of the grinding mechenism fndicated that & significent
reduction in operating sound could be expected fray implementetion of
all of the sboveeindicated basic methods except the reduction of panel
vibration; the vidration dic nob seem to be a major sounce of the noise.

Before an lmproved housing design was sterted, it was decided
thet some preliminsry experimente should be conducted to cbtain an "opder
of magnitude” feel for the beneficlal effects of the three methods of soumd
attenuation. After this investigation wes concluded, the effort was
directed toward sdaptation of celected features to & housing design and
the associated performonce of sound measurements.

Preliminary Sound Messuremests. PFigure 2 shows the enclosure
configurations used 4n the preliminary tests, while Table 1 lists the
sound measurements for the different enclosure cambinatims evaluated. As
reported previocusly, the grinding mechanism with no enclosure gave a 96
decibel reading at 18 inches. When the grinding mechenism was plsced on
isolation mounts within a 3/isinchethick plywood bax, e realing of 89

/“L\' . .
S
o PN .
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FIGURE 2. SCHEMATIC DRAWING OF ENCLOSURE CONFIGURATIONS USED IN
PRELIMINARY SOUND- ATTENUATION EXPERIMENTS

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400030001-1



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400030001-1
N

w15

TADLE 1. RESUIND OF PRELUTINARY

SUUNDeATTENUATICE! Eilw
PERTIIG
_ Condition _ Beading ab 15 Inches, db
No enclosure | 06
First enclosure (no openings) 89
Fiyst + gecond enclosures (no openings) 80
Firet + second + third enclosures (no 59
openings)
Anbient 50

ABIRESA
%\‘“ P
(‘\/f A

Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400030001-1



Sanitized Copy Approved for Release 2011/05/25 : CIA-RDP78-03642A002400030001-1
b .
e

decibels wap cbtained. This was escentially the copfipuration wused in the

When tue motor and enclosed grinding mechanlsn carkination wes
pleced on isolation mounts and nwrounded by e second 3/heirchi=thick plywood
bep: ined with 1-3/2~inchethick Fibcesles aﬁsm‘benﬁ materiel, & realing of
80 decibels wan cbtadned. This level 1o eomperable to thei gencrally ase
sociated with offices using billing machines, adding muchines, typeweiters, o
similar cquipment. The addition of o thizd lined enclocupe and isolation
mounts reduced the nolse level Lo 59 cecibels. This wes concidered comparahle
to the opersting sound of e quiet furnece Llower.

Fran this work, it was concluded thet e sound level of &5 %o O
decibelo could be abtained arcund the grinding mechaniam if thrce enclosures
verc used. The need for motor cooling, collectorebeg accestibility, etc,,
militated 4gainct the use of more than oue enclosure aroynd the portion of
the it Lelow the grinding chaonber. However, it appesred that the usze of

- three enclosures arcund the grinding nmechanism end one enclosure sround the
motor portion would result in an over-all operatingesound level of about 75
decibels. Thisc level was consiCered %o be ecceptable.

To asciet in ouwr soundsattepuation efforts, the Spomsor arvenged
for Mr. Hale Sablne of the Armowr Research Foundation to meet with us. During
the meeting, Mr. Sabine confirmed our conclusions and our thoughts regerding
factors such as enclosure configuration, material spacing, and fsolaticn
metiaods. Further, 1t was sgreed that it would be better o use sheet metal
rather thon plywood as the transmission~bareicr matericl; cheet metal is
generslly & better transmission bexrier Gue to its bigh mass/flexibility
retio.

o
N
SV
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Desicy Experiments. After the preliminary sowy neeturements end
discussions, there followed o sifnificont period of desicn and sounde
nmeasuring effort. Different confisweations for seleched poits were cnvisioned
in en attenpd 4o cabine various practicad features with somd-attenustion

measures, and cauple set ups were propared and eveluated. Tho effeet: of
material thicimesses, distences between parts, different fs:lation rounts, snd
othcr factors veve investiggted. Finglly, the housing confisurebion chown

in Ficure 3 voo celected as representing o good carbination froa the stanie
points of sownd attenuation, welghb, structural strengih, moinkenance, and
eanc of operation.

This arrancenent provide’ for three enclosures aroupd the (rinding
mechonism, ond thus provided for sound ebsorption end barriers 40 swmd
tranomissich; one enclosure was wecd eround the motor portion. Vibrstion
isolators were nlaced et important locations. The groundspaper fischerse
vas orranged o tale place dowmrazd instead of o the outcide. In thic way,
the lensth of the discharge tube was hept to 2 minimum and Ghe collector bag
vas swrrounded by only one enclosure.

Figures & throuch 7 show fhe actual configwrotion of e vordous
components, ineluiing the soundeabtenvation parts, as desigeeld and fobricated
far the experimental mechanical paper grinder.

Fiowes b and 5 dieplay the griniing mechanisn ani notor mouwrted o
& 1/liwinchwthick aluninm plate 12 inches squere. The mounting plate was
fastened through isolatian mownic 4o the top of & bose, prepereld frum

S DN
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OLURE

Flgwre 4. Grinding Mechanism aud Motor Attached
to Aluninum Mounting Plate
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Figure 5. Thuree Enclosures for Crinding Mecheniam
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Figure 7. Middle Enclosure in Place
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18-gage sheet metal and measuring 20 inches square at the top and 24 inches
square at the bottom. The mounting plate and the base were lined with 1.3/2-
inchethick Piberglas (also, Figuwre 3). Also 1llustreted in Figwe 5 arve the
three enclosures for the grinding mechanism.

Pigure 6 dhows the inner enclosure sssembled in position around the
grinding mechanien and attached t0 the mountlng plate. The enclosule was
made of 16-gage steel tubing, 11 inches in dlameter, and vas lined inside and
out with Fibergias. A slight clearance wes provided between this enclosure
and the feeding tube, and this was plugged with Pibergles (Figure 3). e
top of this enclosure was located ebout % inches beiow the top of the tube.

Figure 7 presents the middle enclosure in place and the outer
enclosure ready to be attached. ‘The middle enclosure wos made of 20-gage
steel, 16 inches in diemeter, with an inside lining of Fiberglas. It was
fastened directly to the top of the base; a clearance was provided at the
loading tube and this was plugged with Pibverglas (Pigure 3). The outer en-
closure was 20 inches square iz cross section end was made of 10-gage steel
with en imner lining of Fiberglas} one end was fastened to the top of the
bYase, and the other end, to the loading tube through & xubber isolatlion ring.

At a location between the inner and middle enclosures, a thin,
metal disk was Pitted snugly arcund the loading tube (Figure 3). This was
provided to gderve as a physical barrier to sound tranemiseion.

QOther features of the experimental model are shown in Figures 8
through 11. A wooden 114 provided access to the "floating® plug and to the
loading tube. A metal door located on the side of the base led to the
collection bag, the motor, and an electrical axtension cord, which extended
to the cutside. Two handles located on opposite sides of the housing
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 Figure 8. Assembled Experimental Model Showing Access
Door Open to Collectian Bsg and Motor

1\175057

Figure 9 Assembled Eh:per:lmental Mod.el With Plug end Lid Re-
moved to Show Crumpled Paper in Loading Tube
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Figwe 11. Asseubled Experimental Model of
‘Mechanteal Paper Grinder
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permitted the unit to be moved easily along the floor on three casters or
facilitated 1iPting the wnit; the casters provided a fimm foundatlon even
wvhen the £looy was not coupletely level.

A disposable psper bag ebout 14 inches long avd 4 x 6 inches b the
opening was selected for use with the experimental unit. Its capacity wao
gufficient to handle the dry pulp obtained from three averegessized losding-
tube batches. These bags are commercially aveilsble for Hamilton Beech
sveepers and ave designated 1-26. A rectangular springesteel freme was
prepared so that the paper collection bag could be easily attached to the
discharge tube. When a bag was to be attached, the frame vas canpressed,
glipped into the bag opening, and then released 8o as to malntain the proper
bag opening end to help support the bag in the proper positiom. An elastic
band, attached to a cloth transition piece, which in twrn vas fastened to the
spring-steel frame, was then easily slipped into position over the irregularly
shaped end of the discharge tube.

A few other features of the laboratory model were changed for the
experimental model. The discharge tube was made larger and brought out the
bottan of the experimental model; this change practically eliminated clogging.
Also, the motor was replaced with a General Electric 3/li=hp motor rated on
50e or 60-cycle current. Although this motor wes scmevhat larger than the
previous motor end was 13 pounds heavier, it did e good job end fitted into
the unit. Tais 16 identified as & Ceneral Electric No. 5 KC 48565 X motor in
a No. 56 frame; 1t operates at 1,425 rpm and bas s thermal overlosd switch.
An electrical owitch was mounted on the top of the experimental unit, for use
in starting the motor.
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Two coats of gray paint were applied to the exterior of the wndt.
The color was selected on the basis of trying to provide a finieh vhich would
£i% well in an office enviromment.

As cunpleted, the experimental model of the ncchanleal psper cyinder
wedgheQ 136 pounds, and was 30 inches high, 20 inchec squave af the %op and
midsection, and 2 inches square at the bottom.

Upon campletion of the experimental model, tests were rum 4o evaluate
its general operation, and various types of paper,as mentioned previously,
wore growd. The resuwlts were good, end no legible characters remained. fhe
unit destroyed sbout six 8+1/2 x Mleinch sheets of paper in sbout 3 minutes.
The prindings fram eboub 3 batches of peper, 6 sheets per batch, filled the
collection bag; this then had to be either emptied or replaced. Under normal
load, the 3/Uehp electric motor did not overheat and the mechanism did not
stall. However, it was fouwrd that packing the paper tightly in the loading
tube ultimately resulted in overlosding and stalling of the wnit.

Minoy aifficulty was experienced with the charber not belng completely
c;.ezﬁ' after o load of paper was aspparently destroyed; in e fev instences, a
emall piece of paper was found wrapped around the grinder<tuble center vane.
Thio vane vas nomally vertical in position, and, as the table rotated, the
peper tended to hold ¢n the vertical sides of the vane. After the vertical
sides were bent about 10 degrees from the vertical plane counter to the
direction of table rotation, the paper passed over this vene readily, and the

problem wgs thus corrected.

R
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The operatingenoise level of the experimental model was 80 decibels
at 18 inches. Although this was considered to be acceptable for most offices,
1% was felt that the unit might not be quite quiet enough for a few rigorous
spplications. Further, while it appeared that minor reductions in over-all
welght and size could be obtained through more design effort, it was felt
extremely unlikely that an experimental wmit vith this operating-noise level
anﬁ with a size and veight approsching those, respectively, of the laboratory
model could be developed without a major change being made in the grinding
mechanism.

Following the campletion of the experimentalsmodel evaluaticn, the
wit vas demonstrated to the Spansor on December 28, 1960. Upon egreement
that the revised project objectives had been fulfilled, the experimental unit
was shipped to the Sponsor (on Jenuary b, 1961).

FUTURE WORK

The Sponsor indiceted that the experimental mechanical grinder would
be uged to detexmine the respomse of various possidble users to all aspects of
the unit. Depending on the results of various demonstrations and also on the
estimated production cost (which was to be cbtained by the Sponsor), a
decision would be made either to fabricate a fev units of this kind or to
nodify this unit before producing a few more. In this connection, we emphasized
to the Sponsor that several important companents of the wnit had not been life
tested in any way and that same sort of life-test program should be undertaken
an the critical parts before more wits were fabricated.
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{m Maxch 7, 1961, at the request of the Sponsor, we submitted s
proposed program of further reseerch on the mechanical paper grinder. Tis
program was directed tovard the 1ife evaluation of selected camponents of the
experimental grinder, and also tovard the preparation and evnluetion of a
prototype unit which would incorporate selected modificetions stemming from
the life-evaluation efforts as well as from the demonstraticns which had
previously been performed by the Spamsor.)
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